Dock6, a Dock-C subfamily guanine nucleotide exchanger, has the dual specificity for Rac1 and Cdc42 and regulates neurite outgrowth.
Small GTPases of the Rho family, Rho, Rac, and Cdc42, are critical regulators of the changes in the actin cytoskeleton. Rho GTPases are typically activated by Dbl-homology (DH)-domain-containing guanine nucleotide exchange factors (GEFs). Recent genetic and biochemical studies revealed a new type of GEF for the Rho GTPases. This family is composed of 11 genes, designated as Dock1 to Dock11, and is structurally divided into four classes Dock-A, -B, -C, and -D. Dock-A and -B subfamilies are typically GEFs specific for Rac1, while the Dock-D subfamily is specific for Cdc42. Here we show that Dock6, a member of the Dock-C subfamily, exchanges GDP for GTP for Rac1 and Cdc42 in vitro and in vivo. Furthermore, we find that, in mouse N1E-115 neuroblastoma cells, expression of Dock6 is increased following differentiation. Transfection of the catalytic Dock Homology Region-2 (DHR-2) domain of Dock6 promotes neurite outgrowth mediated by Rac1 and Cdc42. Conversely, knockdown of endogenous Dock6 by small interference RNA reduces activation of Rac1 and Cdc42 and neurite outgrowth. Taken together, these results suggest that Dock6 differs from all of the identified Dock180-related proteins, in that it is the GEF specific for both Rac1 and Cdc42 and may be one of physiological regulators of neurite outgrowth.